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MEASURING TAPE AND MEASURING TAPE END PIECE 



The present invention relates to an end piece for 
a measuring tape . 
5 Measuring tapes are known which are in the form of 

a measuring blade which is spoolable within a casing. 
The measuring blade can be extended from the casing by 
drawing its free end from an opening in the casing. The 
blade is usually metallic with measurement graduations 

10 printed on one surface. Typically, when extended from 
the casing, the blade is transversely curved. This 
provides some longitudinal stiffness to the blade, 
enabling a relatively long section of blade to be 
extended from the casing without other support. Usually, 

15 a spring within the casing urges the blade from its 
extended configuration back towards the spooled 
configuration - 

The free end of the blade is provided with an end 
hook. During use, for example when the measure is being 

20 used to measure a distance along a surface, the end hook 
is used to engage an edge or corner of the surface in 
order to retain the blade in the extended configuration 
against the urging of the spring. Alternatively, the end 
hook may be abutted against a surface in order to measure 

25 a distance extending away from the surface. 

The end hook is usually a projection such as a 
tongue, extending approximately perpendicularly from the 
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blade. The end hook usually has substantially flat 
forward and rearward faces lying approximately 
perpendicularly to the longitudinal direction of the 
extended blade. 

5 The end hook may form part of an end piece which 

is longitudinally moveable with respect to the blade, 
between two stop points. Usually, these stop points are 
separated by a distance substantially equal to the 
thickness of the end hook, i.e. the distance between the 

10 forward and rearward faces of the end hook. This limited 
movement of the end piece accounts for the measurement 
being taken up to the rearward face of the end hook (e.g. 
when the rearward face is used to engage with an edge or. 
corner) or up to the forward face of the end hook (e.g. 

15 when the forward face is used to abut against a surface 
to be measured from) . 

A problem with many known measures is the tendency 
of the end hook to slip, particularly when the rearward 
face of the end hook is used to retain the free end of 

20 the blade at an edge or corner. This tendency is even 

more pronounced when there is a component of force acting 
on the end hook urging it to slide with respect to the 
edge, corner or surface at which the end hook is located. 

This problem has been addressed in US-A-5, 210, 956 

25 by providing an abrasive high friction surface at the 

rearward face of the end hook. The abrasive is provided 
on an adhesive-backed film, allowing adhesion to the end 
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hook. A similar solution is proposed in US-A-5, 077, 911 
where the rearward face of the end hook is coated with 
friction bodies such as sapphire crystals having a grain 
size of about 0.12 mi. 
5 However, the use of abrasive surfaces brings its 

own problems. In particular, such abrasives can scratch 
and damage surfaces which are being measured by the blade. 
Furthermore, they can wear away to leave little or no 
grip between the end hook and the surface to be measured. 

10 An alternative solution has been proposed in 

JP-A-06-147802 . In this document, a rubber film is 
applied to the rearward and/or forward faces of an end 
hook by an adhesive. However, this has the disadvantage 
that the rubber film is held with respect to the end hook 

15 only by the adhesive which may wear out or which may not 
withstand repeated use of the measure. 

Accordingly, in a general aspect, the present 
invention provides a moulded grip portion on the end hook. 
The inventors have found that a moulded grip 

20 portion can have an improved mechanical connection to a 
support portion of the end hook in comparison, for 
example, to an adhesive. Furthermore, the moulding can 
provide a more efficient method of forming the grip on 
the end hook. Also, the moulding can allow a complex 

25 shape to be formed with high tolerance. 

Preferably, in one aspect, the present invention 
provides an end piece for attachment to a free end of a 
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measuring tape, the end piece including an end hook with 
a support portion formed of a first material and a grip 
portion formed of a second material, wherein the support 
portion provides a keying interface on which the grip 

5 portion is moulded, thereby securing the grip portion to 
the support portion. 

Additionally or alternatively, the grip portion 
may be secured to the support portion by a chemical bond. 
The chemical bond may be provided by selecting or 

10 modifying the material of the support portion and/or the 
grip material to achieve a chemical bond between them. 

In a second aspect, the invention provides a 
measuring tape with a free end and an end piece according 
to the first aspect attached to the free end. 

15 The keying interface preferably includes at least 

one (and preferably more) concave formation on the 
support portion. For example, the keying interface may 
include a concave step or steps, dent or dents, dimple or 
dimples, etc. Such a concave formation is preferably 

20 located on the rearward side of the support portion, but 
may alternatively or additionally be located on the 
forward side of the support portion. 

Most preferably, the keying interface includes at 
least one channel formed in the support portion. The 

25 channel may extend from the rearward side to the forward 
side of the support portion. In particular, the channel 
may be a hole formed in the support portion. One or more 
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holes are particularly preferred since these allow a 
connection of second, moulded material to extend from the 
rearward face to the forward face of the end hook. This 
connection ensures that either the moulded material or 
5 the support portion must tear or fracture in order to 
break the mechanical connection between the support 
portion and the grip portion. 

Preferably, the support portion includes a 
plurality of concave formations (e.g. channels or holes) 

10 distributed in the support portion. Seven such 

formations are particularly preferred, since these can 
provide a suitable mechanical linkage between the support 
portion and the grip portion. 

Additionally or alternatively, the support portion 

15 may include a dovetail shape which can cooperate with a 
corresponding shape in the moulded grip material. 

The end hook or the support portion may include 
one or more surfaces (e.g. one surface on the rearward 
face and one surface on the forward face) which are not 

20 covered by the second material. The grip portion may be 
formed around such surfaces . At the interface between 
the surface of the grip portion and the non-covered part 
of the end hook, the surfaces may be substantially 
continuous and preferably substantially flat. In this 

25 way, the forward and rearward surfaces of the end hook 
may be substantially flat. This allows more accurate 
measurement of distances from a surface using the measure. 
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Preferably, the grip portion is formed so that it 
embraces the end surface or edge of the support portion. 
The end surface of the support portion is the surface of 
the support portion (before moulding of the grip portion) 
5 which is disposed furthest from the remainder of the end 
piece. After moulding of the grip portion, therefore, 
the surface of the end hook which is disposed furthest 
from the remainder of the end piece is a surface of the 
grip portion. 

10 Preferably, the support portion is formed from a 

relatively rigid material. For example, the support 
portion may be moulded from a nylon material such as 
glass reinforced nylon. Preferably, this material is 
impact modified. Such a material combines suitable 

15 properties of rigidity, dimensional stability and 

toughness . Alternatively,, the support portion may be 
formed from another plastics material such as Ixef or 
carbon fibre reinforced acetal. Alternatively, the 
support portion may be formed of a metallic material, 

20 such as steel (preferably stainless steel) . 

Preferably, the grip portion is formed of a 
relatively resilient material, for example one with a 
relatively high friction coefficient. Rubber or rubber- 
like material is suitable. For example, a polyurethane 

25 material (TPU) is particularly preferred. Alternatively, 
a thermoplastic elastomer (TPE) may be used. 
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An advantage of using the preferred first and 
second materials is that moulding the second material 
onto the first tends to give a relatively strong bond at 
the interface between them, particularly if one or both 
5 materials have been chemically modified to increase the 
bond strength between them. 

In a third aspect , the present invention provides 
a method of forming a measuring tape end piece , e.g. 
according to the first aspect, the method including the 
10 steps of: 

providing a support portion of an end hook, the 
support portion being formed of a first material and 
having a keying surface; and 

moulding a grip portion, formed of a second 
15 material, onto the keying surface, thereby to secure the 
grip portion to the support portion. 

The third aspect may include any of the preferred 
features according to the first or second aspect, for 
example as steps of forming those preferred features . 
20 Preferably, the support portion is formed in a 

first moulding step. The grip portion is then formed in 
a second moulding step. The second moulding step may be 
performed in an overmould tool. However, preferably, 
both moulding steps are performed in the same tool, for 
25 example sequentially, using a twin shot tool. 

In the case where the support portion is not 
formed by moulding, for example where the support portion 
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is formed of a metallic material such as steel (e.g. 
stainless steel) , the grip portion may be formed by a 
moulding step, e.g. in an insert moulding operation. The 
keying interface may be formed in the support portion by 
5 any suitable forming process such as forging, stamping, 
machining etc. This method constitutes a fourth, 
independent aspect of the invention. 

Embodiments of the present invention will now be 
described, by way of example only, with reference to the 
10 accompanying drawings, in which: - 

Fig. 1 shows a schematic front perspective view of 
an end piece according to an embodiment of the invention. 

Fig. 2 shows a schematic rear and side perspective 
view of the end piece shown in Fig. 1. 
15 Fig. 3 shows a similar view to that of Fig. 1, but 

without the grip portion. 

Fig. 4 shows a similar view to that shown in Fig. 
2, but without the grip portion. 

Fig. 5 shows a front view of the embodiment shown 
20 in Fig. 1, but with half of the grip portion cut away. 

Fig. 6 shows the end piece of Fig. 5 in a front 
and side perspective view. 

Fig. 7 shows an enlarged view of the end hook part 
of the end piece of Fig. 6. 
25 Fig. 8 shows a schematic longitudinal sectional 

view of the end piece shown in Fig. 1, from a front and 
side perspective. 
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In the following, similar reference numerals are 
used for similar features shown in different drawings. 

In Figs. 1 and 2, an end piece 10 is shown. This 
has a longitudinally extending connection portion 12 with 
5 a concavely curved upper surface 14 and a convexly curved 
lower surface 16. Upper surface 14 has generally 
cylindrical projections 18 with holes extending through 
the depth of connection portion 12. In use, a measuring 
blade sits on the surface 14 and is connected to the end 

10 piece by rivets or similar connection means through the 
holes in projections 18. 

Connection portions 12 flare out in width at side 
walls 20. An end hook 22 projects approximately at right 
angles to connection portion 12 at the forward extremity 

15 of the end piece 10. The directions forward and rearward 
are in relation to the measuring tape to which the end 
piece is to be attached. The forward direction is the 
longitudinal direction of the measuring tape in which the 
printed measurement graduations decrease in magnitude. 

20 The rearward direction is the opposite direction, i.e. 

the direction in which the numbers on the measuring blade 
increase . 

End hook 22 has a forward face 24 and a rearward 
face 26. The end hook has a support portion 28 which is 
25 shown in the drawings as having a slightly depressed 
region 30 , although this is not essential to the 
operation of the end hook. Mounted on the support 
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portion 28 is a grip portion 32. Grip portion 32 is 
formed by moulding. It embraces the edge (not shown in 
Figs. 1 and 2) of supporting portion 28. 

The connection portion and support portion are 
5 formed integrally by moulding glass reinforced nylon 
which has been impact modified. The grip portion is 
nylon bondable thermoplastic elastomer or alternatively 
the grip portion is TPU or another rubber-like material. 
The material of the connection portion and the 

10 support portion is glass reinforced nylon which has 

further been modified so that it preferentially forms a 
chemical bond with, in this case, TPU. Such materials 
are known and are generally referred to as TPU-bondable 
nylons. The same can be said of TPU-bondable ABS 

15 (another readily-available plastics material for use for 
moulding the support portion) . In the case where the 
support portion material is modified so that it bonds 
well to the grip portion material, the grip portion 
material should not itself be modified to be bondable to 

20 the material of the support portion. Such combinations 
of materials tend not to bond well together. Therefore, 
another embodiment uses a standard nylon (glass 
reinforced) or ABS for the material of the support 
portion and uses nylon-bondable (or ABS-bondable, as 

25 appropriate) TPU material for the grip portion. Such TPU 
material is known and is readily available. In a further 
embodiment, the same material is used for the support 
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portion as in any of the above embodiments but nylon- 
bondable (or ABS-bondable, as appropriate) TPE material 
is used for the grip portion. 

Figs. 3 and 4 show the end piece without the grip 
5 portion. This is the shape which is moulded from glass 
reinforced nylon. These drawings show the whole of the 
support portion 28, because the grip portion is not shown. 
The support portion 28 includes a relatively thick 
central part 34. From the lateral surface (i.e. the 

10 surface connecting the forward and rearward faces) of the 
thick central portion 34 extends a relatively thin tongue 
36. Tongue 36 extends in substantially the same 
direction as the remainder of the end hook, i.e. 
substantially perpendicular to the connection portion 12. 

15 Due to the difference in thickness between tongue portion 
36 and thick central portion 34, a concave step 38 is 
formed between tongue 36 and central portion 34. A 
complimentary step 40 is formed on the rearward face 
(shown in Fig. 4) . 

20 Holes 42 are formed in tongue portion 36. These 

extend in the longitudinal direction of the end piece 
from the forward face to the rearward face of the support 
portion. In the drawings, three holes 42 are formed in 
the base part of the tongue portion 36 and two holes 42 

25 are formed in each lateral part of the tongue portion 36, 
making up seven holes 42 in all. The function of the 
holes is described in more detail below. 
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Figs. 5/ 6 and 7 show the end piece with part of 
the grip portion 32 cut away. Grip portion 32 is of 
similar thickness to thick central part 34 of support 
portion 28. Surface 44 lies flush and parallel to 
5 adjacent surface 34. In this way, the forward and 

rearward faces of the end hook are made substantially 
flat. 

Grip portion 32 embraces the edge of tongue 
portion 36. In this way f the lower surface of the end 

10 hook is formed from the grip portion. In other words, 

the grip portion 32 extends further from central part 34 
than does tongue portion 36 of the grip portion. Since 
the grip portion is moulded to lie flush with thick 
central part 34, concave steps 38 and 40 are filled by 

15 the grip portion. This cooperating shape provides a 
mechanical key which allows the grip portion 34 to be 
firmly bonded to support portion 28. The grip portion 
also bonds to surface 36, e.g. by a chemical bond. 

Parts of the grip portion also extend through 

20 holes 42, as shown well in Figs. 6 and 7. In particular, 
Fig. 7 shows a mechanical linking portion 4 6 extending 
through a hole 42. The grip portion is formed in one 
piece by moulding. The support portion is also formed in 
one piece by moulding. Therefore, with mechanical links 

25 4 6 holding the grip portion with respect to the support 
portion, the only way in which the grip portion may be 
mechanically separated from the support portion is by one 
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or both of the support portion and the grip portion 
fracturing or tearing- This feature, combined with the 
strong bond between the TPU or thermoplastic elastomer 
(TPE) of the grip portion and the glass reinforced nylon 
5 material (impact modified) of the support portion makes 
the grip portion particularly difficult to dislodge from 
the support portion. For this reason, the grip portion 
is unlikely to break away from the support portion during 
use of the tape measure. 
10 Fig- 8 shows a schematic longitudinal cross- 

section of the end piece- This drawing shows the 
mechanical link 4 6 extending from the forward to the 
rearward face of the grip portion. This drawing also 
shows part of the tongue portion 36 below one of the 
15 holes 42. It is clearly shown here that the material of 
the grip portion 32 surrounds and encapsulates part of 
support portion 28. 

The end piece may be made by injection moulding. 
In particular, the glass reinforced nylon of the 
20 connection portion 12 and support portion 28 may be 

injected in a tool (not shown) in a first injection step. 
Subsequently, the TPU or TPE material of the grip portion 
is injected into the second tool in a second injection 
step. Accordingly, the end piece is formed via "two 
25 shot" moulding. 

The preferred embodiments have been described by 
way of example only. Modifications of these embodiments, 
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further embodiments and modifications thereof will be 
apparent to those skilled in the art and as such are 
within the scope of the invention. 
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CLAIMS 

1- An end piece for attachment to a free end of a 

measuring tape, the end piece including an end hook with 
5 a support portion formed of a first material and a grip 
portion formed of a second material, wherein the support 
portion provides a keying interface on which the grip 
portion is moulded, thereby securing the grip portion to 
the support portion. 

10 

2. An end piece according to claim 1 wherein the 

keying interface includes at least one concave formation 
on the support portion. 

15 3. An end piece according to claim 2 wherein concave 

formation includes a concave step or steps, dent or 
dimple . 

4 . An end piece according to claim 2 or claim 3 

20 wherein the concave formation is located at least on the 
rearward side of the support portion. 

5. An end piece according to any one of claims 1 to 4 
wherein the keying interface includes at least one 

25 channel formed in the support portion. 



WO 2004/063659 



PCT/GB2003/000113 



16 

6. An end piece according to claim 5 wherein the 

channel is a hole extending from the rearward side to the 
forward side of the support portion . 

5 7. An end piece according to any one of claims 1 to 6 

wherein the support portion includes a surface either on 
the rearward face and or on the forward face of the end 
hook which are not covered by the second material, the 
grip portion being disposed adjacent said surface or 
10 surfaces. 

8 . An end piece according to any one of claims 1 to 7 
wherein the grip portion is formed so that it embraces 
the end surface or edge of the support portion. 

15 

9. An end piece according to any one of claims 1 to 8 
wherein the grip portion is formed of a relatively 
resilient material (in comparison to the first material) . 

20 10. A measuring tape with a free end and an end piece 

according to any one of claims 1 to 9 attached to the 
free end. 



25 



11. A method of forming a measuring tape end piece, 

e.g. according to any one of claims 1 to 9, the method 
including the steps of: 



WO 2004/063659 



PCT/GB2003/000113 



17 

providing a support portion of an end hook, the 
support portion being formed of a first material and 
having a keying surface; and 

moulding a grip portion, formed of a second material, 
5 onto the keying surface, thereby to secure the grip 

portion to the support portion. 

12. A method according to claim 11 wherein the support 

portion is formed in a first moulding step and the grip 
10 portion is then formed in a second moulding step. 
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DE 


59002657 


Dl 


14-10-1993 


•DK 


442051 


T3 


21-02-1994 


EP 


0442051 


Al 


21-08-1991 


ES 


2044377 


T3 


01-01-1994 


OP 


2757971 


B2 


25-05-1998 


OP 


3295401 


A 


26-12-1991 


ZA 


9100150 


A 


27-11-1991 



US 5402583 


A 


04-04-1995 


OP 


6046302 U 


24-06-1994 


US 2002184783 


Al 


12-12-2002 


US 


6442863 Bl 


03-09-2002 








WO 


0033017 Al 


08-06-2000 



Forni PCT/iSA/ZIO (patent family annex) (Juty 1882) 



